The effect of viable Chlamydia pneumoniae on serum cytoof intercellular signaling peptides, such as cytokines, adkines and adhesion molecules in hemodialysis patients.
hesion molecules, and growth factors, produced by acti- [2] . A continuously increasing amount of mainly expericated in the infectious-based inflammatory hypothesis of athmental work shows that Cp is capable of infecting and erosclerosis' is also responsible for these molecules' increase activating all types of cells involved in atheroma formais assessed in this study.
Methods. In 130 stable HD patients, serum interleukin-1␤ tion and development [3] .
(IL-1), interleukin-6, tumor necrosis factor ␣, interleukin-10,
On the other hand, hemodialysis (HD) patients are in , and the water prohomogenates, a nested PCR was performed using a commercially available kit (Clonit srl, Milano, Italy). The cessing was common for the whole group of patients. amplification product was a 193 base pair (bp) fragment Blood collection of the gene encoding the RNA polymerase beta of Cp. Amplified products were detected by conventional agaBlood samples of 15 mL were taken before dialysis from vascular access immediately following venipuncture within rose-gel electrophoresis. Extraction procedures of DNA from cell culture homogenates were included in the kit. two consecutive days for all patients. Two 5 mL EDTA tubes were used for the cell cultures, and one 5 mL tube
The above PCR protocol succeeded in detecting about 20 to 30 C. pneumoniae elementary bodies in 300 mL of without anticoagulant was used for cytokines, adhesion molecules, and serum IgG antibodies against Cp (IgGCp) cell culture medium, as confirmed after staining of airdried suspensions with anti-Cp fluorescent monoclonal determination.
antibody. This was a very good sensitivity, as compared Serum cytokines and soluble adhesion molecule assays with previous reports [7] . In the specificity control, PCR failed to detect DNA from a mixed suspension of ATCC Sera separated from the coagulated blood by centrifugation within 30 minutes after collection were transreference strains, including Esherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Haemophilus inferred immediately to sterile tubes and stored at Ϫ20ЊC until use. Interleukin 1␤ (IL-1) (intra-assay/interassay fluenzae, Enterococcus faecalis, Candida albicans, and Campylobacter jejuni. precision 8.5%/8.4%), interleukin-6 (IL-6) (4.3%/6.3%), tumor necrosis factor ␣ (TNF) (5.2%/7.4%), IL-10 (5%/ Statistics 7.3%), L-selectin (L-sel) (6.8%/9.9%), E-selectin (E-sel) (5%/8.8%), soluble intercellular adhesion molecule-1
All molecules determined and used in our analysis with parametric techniques were transformed to their (ICAM-1) (4.8%/7.4%), and soluble vascular cell adhesion molecule-1 (VCAM-1) (5.9%/10.2%) were evalunatural logarithms due to their highly skewed distribution. Results are expressed as mean Ϯ SD of the initial ated by enzyme-linked immunosorbent assay (ELISA) (R&D System Europe, Ltd., Oxon, United Kingdom).
values. Spearman's correlation coefficient was calculated for the univariate analysis between initial values of the All samples and standards were assayed in duplicate.
parameters. Multivariate one way analysis of variance IgGCp assay (MANOVA) was initially used to compare the vectors of means of eight molcules (IL-1, IL-6, TNF, IL-10, E-sel, Sera separated from blood samples were aseptically transferred to sterile tubes and stored at Ϫ20ЊC until L-sel, ICAM-1, and VCAM-1), determined between the patients with or without viable Cp in PBMCs, as well as use. IgGCp were determined by indirect micro-immunofluorescent assay (MIF) techniques (MRL Diagnostics, between patients with IgGCp titer Ն1/32 and Ͻ1/32. The results (data not shown) strongly suggested that one or Cypress, CA, USA). The serum screening dilution was 1/16 in phosphate buffered saline (PBS). End point titers more of the means were different between the two former groups, but not between the latter two. After the Ն1/16 were considered positive, providing evidence of infection at an undetermined time.
multivariate analysis, the univariate t test was applied in order to determine which one of the means differed Detection of viable Cp in PBMCs between various groups of patients. Multiple linear regression analysis was applied as described in the Results Cp was isolated from PBMCs after inoculation of Hep-2 cell cultures with buffy coats and subsequent desection. A significance level of 0.05 was used for all statistical tests. tection by PCR. (␤ ϭ 0.006, t ϭ 2.597, P Ͻ 0.011). E-sel, 75.79 Ϯ 31.89 ng/mL; ICAM-1, 609.43 Ϯ 162.51 ng/mL; and VCAM-1, 1195 Ϯ 556.59 ng/mL. Statistically significant correlations were found between L-sel and DISCUSSION E-sel (r ϭ 0.2799, P ϭ 0.013), L-sel and ICAM-1 (r ϭ
In the present study we found that the few HD patients 0.2289, P ϭ 0.0089), E-sel and ICAM-1 (r ϭ 0.2682, P ϭ with Cp in PBMCs had higher levels of serum IL-1 and 0.001), ICAM-1 and VCAM-1 (r ϭ 0.2410, P ϭ 0.0057), VCAM-1 than those without the presence of viable miand a positive correlation was found between IL-6 and croorganism. Patients positive or negative for serum IgG TNF (r ϭ 0.1613, P ϭ 0.0689). IL-10 was negatively, but antibodies against Cp did not have significantly different not significantly, correlated with IL-1 and L-sel. serum cytokine or adhesion molecule levels. Only 9 (6.9%) out of 130 patients were positive for Cp is capable of inducing the production of all moleviable Cp in PBMCs, while 64 patients (49.2%) were cules examined in this study from different cell types [2] . seropositive (titer Ն1/16), and 37 patients (28.3%) had Viable Cp presence in PBMCs, as was demonstrated by a serum IgGCp titer Ն1/32. cell culture and PCR for the first time in this study, inSerum cytokines and soluble adhesion molecule levels creases the probability of cellular activation and producin these patients are shown in Table 1 . IL-1 and VCAM-1 tion of cytokines and adhesion molecules determined. were significantly higher in patients positive for viable Why is it that only IL-1 and VCAM-1 were higher in Cp in PBMCs than in those who were negative, but not patients positive for Cp compared to negative ones, while in patients with IgGCp (titer Ն1/32) in comparison to the rest of molecules examined were not? The possible those without serum IgGCp.
explications are: (1) other cytokines or adhesion moleIn stepwise multiple linear regression analysis, using cules genes are induced (IL-1 among them) in the inthe natural logarithm of IL-1 as the dependent variable fected host cells by this pathogen and others are not [8] ; and the positivity or negativity for viable Cp in PBMCs (2) the quantities of cytokines released by Cp infected as independents, serum IgGCp Ͻ1/32 or Ն1/32, the rest cells are not the same [9] ; (3) the infection of PBMCs of cytokines and adhesion molecules, as well as all patient may have taken place at different times for each patient, characteristics and dialysis conditions, with entry factors noting that a time-dependent secretion of cytokines at P Ͻ 0.05, and removing those factors no longer conafter Cp infection has been described [10] ; and (4) host tributing at P Ͼ 0.10, only the viable Cp presence in cell polymorphisms of genes encoding cytokines and adPBMCs (␤ ϭ 0.9063, t ϭ 3.809, P Ͻ 10 -4 ) and the use hesion molecules [11] may influence the final production of these molecules. of synthetic membrane (␤ ϭ 0.3651, t ϭ 2.840, P Ͻ 0.005)
